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Implications for Rehabilitation
 Long-term caring for offspring with AS or PWS can involve considerable stress for 26 parents. 27  Stress has been associated with poorer health outcomes for parental carers. 28  Parents need a variety of practical and emotional supports to cope with stress,
Over the course of the last thirty years significant research has been conducted into the long-3 term impact of caring for an individual with intellectual and developmental disability (IDD) 4 [e.g., 1,2-7]. The family unit is recognised as a vital component in the life of individuals with 5 IDD, offering support and constancy to people who may require assistance in many or even 6 all aspects of their daily life. However, raising a child and later caring for an adult with IDD 7 can impose major limitations on the lifestyle of primary carers and other family members, 8 and often these limitations are not only physically and mentally demanding, but also life-long 9 [8]. Elevated stress levels, low self-esteem, and social isolation have all been shown to be 10 significant consequences of the carer role [9,10]. Long-term carers are at higher risk of 11 adverse health consequences as their own comorbidities, and those which arise in their 12 offspring with advancing age, pose limitations on their ability to continually provide the 13 necessary level of care and assistance. 14 15 Lazarus and Folkman [11] describe stress as experienced when the perceived burden of an 16 event exceeds the resources available to ensure successful management of that event. Within 17 this cognitive-behavioural model, coping is described as the processes applied in attempting 18 to deal with a stressful situation [12] . Given the diversity of coping responses to different 19 stressors, the range of possible outcomes is also highly variable [13] . Research involving the 20 parents of typically developing children and of children with disabilities indicates that coping 21 strategies may moderate stress [3, 14] , and that coping itself may lead to a more positive 22 appraisal of the event and its consequences [15] . 23 Coping commonly involves either behavioural/physical actions, or cognitive/mental reactions 24 [16] within two main types of coping strategy. The first, problem-focused coping, is aimed at 25 changing situations arising from the problems or behaviour of the individual and may include 26 concepts corresponding to actions, e.g., 'Restraint', or to thoughts, e.g., 'Planning' (table 1) . 27 The alternative strategy, emotion-focused coping, concentrates on the reduction or 28 management of the emotional effects of stress through subjective assessment [2, 17, 18] . 29 Emotion-focused concepts tend to involve mental reactions, however both 'Seeking social 30 support' and 'Behavioural disengagement' imply some degree of physical/behavioural action 31 (table 1) . 32 Insert table 1 about here 33 The adoption of problem-focused strategies is reported to have a positive impact on maternal 34 well-being [19] , and many of the predominant coping strategies belong to this category 35 [3, 20] . Emotion-focused coping is reportedly both rarer and less effective in reducing stress 36 among parent carers [19] , although the fathers of children with IDD in an Irish study gained 37 greater benefit from such strategies and used them more often than the mothers in the same 38 study [21] . 39 Examining the use of coping strategies will allow insight into which strategies are used under 40 certain conditions, how they relate to the type and severity of disability present in people with 41 IDD, and how effective the adopted coping mechanisms are in modifying carer stress and 42 health [22, 23] . Information from an analysis of these relationships may assist in reducing 43 carer stress and illness, increasing the length of time that a carer can continue in that role, and 44 promote resilience and mental wellness. 45 Angelman syndrome (AS) or Prader-Willi syndrome (PWS) each occur at an approximate 46 frequency of one in 10,000 to 40,000 live births [24] [25] [26] [27] . Within the spectrum of IDD, these 47 two disorders have been under-researched in terms of carer coping and wellbeing [28] [29] [30] [31] . 48 Although AS and PWS have genetic similarities, they are distinct in their physical 49 presentations and behavioural profiles. AS is characterised by seizures, severe intellectual 50 disability, absent speech, jerky ataxic movements and a generally happy sociable disposition 51 [32, 33] , whereas PWS is characterised by specific behaviour problems, hyperphagia and 52 obesity, and delayed sexual development [34] [35] [36] . 53 Research has shown that family carers generally experience greater levels of stress if their 54 offspring have more severe intellectual impairments, psychiatric comorbidity, or behavioural 55 problems [4, 37] . People with either AS or PWS experience significant age-related disability 56 and require ongoing care throughout their lifespan. It is therefore expected that their carers 57 will be subject to high levels of stress [26-28,38].
Stress and coping in the carer role

58
Aims
59
The aim of the study was to describe the stressors acting on parents caring for offspring with 60 either AS or PWS, and the coping strategies used by family carers to manage the stress. 61 Effective stress management strategies can support family carers to continue in that role.
62
Materials and Methods
63
Study design 64 This study was designed using mixed methods: quantitative survey data relating to the 65 individual with AS or PWS and carer characteristics; and qualitative interview data relating 66 to stress and coping associated with 24 life situations, two of which are described in this 67 paper. Due to the small number of participants most of the quantitative data were omitted 68 from the analysis. Commission is the primary support and service organisation for people with IDD in WA, and Genetic Services WA is the main organisation responsible for the diagnosis, counselling, and 77 treatment of people with inherited conditions and their families. Study information leaflets 78 were also mailed to the convenors of the WA branches of two family support groups, the 79 Angelman Syndrome Association and the Prader-Willi Association, for distribution to their 80 membership and the recruitment of any unidentified cases. Recruitment was on an opt-in 81 basis, with all potential participants required to contact the investigator directly if they were 82 interested in participation. Consent forms and survey questionnaires were posted to 83 participants for completion prior to a face-to-face interview. situations. The open-ended nature of the discussion enables researchers to more effectively 104 identify the coping mechanism/s used by individuals to deal with stress, and to compare the 105 effectiveness of different coping styles [40, 41] . Stress ratings are given on a scale of 0 (not 106 stressful) to 4 (extremely stressful), thus giving a possible total range of 0-96. 107 Throughout the interviews with the mothers and fathers of people with AS and PWS one 108 thing was clear: regardless of any reported stress, parents were eager to share stories of their 109 life and that of their offspring. For many families it was the first opportunity they had been 110 given to express their feelings of disappointment, frustration, anger, love and even joy to 111 someone who was not family, a peer family carer, or a medical or support staff member. The AS, and of the coping methods they used to combat these stressors. 124 The literature on stress and coping was examined for common themes and concepts that 125 could be applied as the initial coding categories within either the problem-focused or 126 emotion-focused top order categories (table 1). Interview text that correlated with a specific 127 concept was assigned to one or more of these sub-categories. This paper discusses the effect of two situations, the initial diagnosis and finding time for 164 oneself, on the stress of family carers, and the coping strategies used to deal with that stress. 165 The initial diagnosis of AS or PWS 166 The initial diagnosis was the single most stressful situation within the interview schedule, 167 although the mothers of people with PWS (mean score 2.5) reported less stress than the 168 mothers of people with AS (mean score 3.2). Regardless of the condition and age of their 169 offspring, most mothers (13/19) found this item considerably or extremely stressful. 170 A degree of ambivalence between being relieved to have a diagnosis and sadness due to the 171 condition was reflected in the present interviews. The concept of grief as a stressor, and 172 feelings of disappointment because of changed expectations were also voiced. These feelings 173 were variously expressed as: 180 and that your dreams and hopes for your child's future…have all been turned upside 181 down…' (Child, AS) 182 Considerable dissatisfaction was expressed within the present study regarding the process of 183 disclosure, with a perceived lack of support, and a general lack of knowledge available at the 184 time of diagnosis. Anger and dissatisfaction were clearly articulated as:
174
'So the actually 'having a label' was good, um, but the actual label was fairly
'…just the realisation that what you perceive as normal is not or no longer will apply,
185
'…when we got the diagnosis, the paediatrician was really off-hand and she gave us no
186 back-up support systems to speak to.' (Adult, PWS) 187 188 206 Another dominant theme within this item was the issue of babysitters or respite care (Seeking 
'…the information that was out there was out-dated and any documentation of cases of
Prader-Willi were of severe cases and so all of the documentation we read was extremely
'I didn't have time, didn't have the energy. I was so tired. I mean, you know what 205
Angels are like -they don't sleep.' (Adult, AS)
Declarations of conflict of interest
305
A student research award to the first author from the Australasian Society for Intellectual Disability assisted 306 with the costs of data collection and transcription. The first author also was supported by the award of an 307 Australian Post-graduate Association Scholarship. There were no conflicts of interest in this research. 308
